2. State Boyle's law. 3 . Discuss how Boyle's law works through the action of the diaphragm and external intercostal muscles in the production of pressure gradients that move air into the lungs during inhalation. 4 . List the accessory muscles that aid in forced inhalations.
5. Describe elastic recoil. 6 . List the accessory muscles that aid in forced exhalations.
7. List the factors that control airway diameter and consequent air flow resistance.
EXCHANGE OF OXYGEN AND CARBON DIOXIDE
8. Define partial pressure of a gas and how they affect gas exchange.
9. Explain the structure of the alveolar-capillary (respiratory) membrane and its function in the diffusion of respiratory gases.
10. Describe the cell and fluid compartments through which oxygen and carbon dioxide must diffuse to get from alveolar air to the tissue cells and out of the body.
TRANSPORT OF OXYGEN AND CARBON DIOXIDE IN THE BLOOD
11. Discuss the methods for transporting oxygen in blood.
12. Discuss the effect of oxygen partial pressure on oxygen binding to and dissociating from hemoglobin.
13. Discuss factors other than the partial pressure of oxygen that influence the affinity with which hemoglobin binds oxygen.
14. Explain why it is necessary for fetal hemoglobin to have a greater affinity for oxygen than maternal hemoglobin.
15. Describe the three main forms by which carbon dioxide is transported in blood. 16 . Explain how these forms change in the lungs versus the tissues.
CONTROL OF RESPIRATION
17. Identify the three brain stem centers that regulate respiration.
18. Discuss the mechanism by which the medullary rhythmicity center establishes the basic cycle of ventilation.
19. Discuss the interactions between the pneumotaxic area and the rhythmicity center to initiate expiration and set the rate of breathing.
20. Describe how the apneustic area interacts with the rhythmicity center to control the transition from inspiration to expiration.
21. Explain the influences from higher CNS areas and peripheral receptors on breathing.
22. Discuss the negative feedback control system through which differing chemical conditions in the blood regulate the breathing pattern.
Chapter Lecture Notes

Introduction
The respiratory system provides for gas exchange.
Respiration is the exchange of gases between the atmosphere, blood, and cells. Boyle's law -the volume of a gas varies inversely with pressure, assuming that temperature is constant (Fig 23.12) Inhalation occurs when alveolar (intrapulmonic) pressure falls below atmospheric pressure. (Fig 23.13 & 23.14) Contraction of the diaphragm, the main inspiratory muscle, and external intercostal muscles increases the size of the thoracic cavity
The intrapleural (intrathoracic) pressure decreases so that the lungs expand Expansion of the lungs decreases alveolar pressure so that air moves along the pressure gradient from the atmosphere into the lungs During forced inhalation, accessory muscles of inspiration (sternocleidomastoids, scalenes, and pectoralis minor) are also used Expiration (exhalation) is the movement of air out of the lungs.
Exhalation occurs when alveolar pressure is higher than atmospheric pressure. (Fig 23.15) Relaxation of the diaphragm and external intercostal muscles results in ELASTIC RECOIL of the chest wall and lungs.
There is also an inward pull of surface tension due to the film of alveolar fluid Intrapleural pressure increases, lung volume decreases, and alveolar pressure increases so that air moves from the lungs to the atmosphere Exhalation becomes active during labored breathing and when air movement out of the lungs is impeded. The partial pressure of a gas is the pressure exerted by that gas in a mixture of gases. The total pressure of a mixture is calculated by simply adding all the partial pressures.
It is symbolized by P.
The amounts of O 2 and CO 2 vary in inspired (atmospheric), alveolar, and expired air.
External Respiration (Fig 23.17) O 2 and CO 2 diffuse from areas of their higher partial pressures to areas of their lower partial pressures Gas exchange occurs across the alveolar-capillary membrane (Fig 23. (Fig 23.17) Exchange of gases between blood & tissues
Conversion of oxygenated blood into deoxygenated
Oxygen Transport 1.5% of the O 2 is dissolved in the plasma in oxygenated blood (Fig 23.18) Only the dissolved O 2 can diffuse into tissues 98.5% is carried with hemoglobin (Hb) inside red blood cells as oxyhemglobin (HbO 2 ) in oxygenated blood P O2 -the most important factor that determines how much oxygen combines with hemoglobin The greater the P O2 , the more oxygen will combine with hemoglobin, until the available hemoglobin molecules are saturated.
Factors that promote dissociation (release) of O 2 from hemoglobin Acidic environment (low pH) (Fig 23.20 The function of the medullary rhythmicity area is to control the basic rhythm of respiration.
The inspiratory area -sets the basic rhythm of respiration (Fig 23.25) intrinsic excitability of autorhythmic neurons
The expiratory area -used in forced (labored) expiration neurons remain inactive during most quiet respiration probably activated during high levels of ventilation to cause contraction of muscles The pneumotaxic area -helps coordinate the transition between inspiration and expiration
The apneustic area -activates inspiratory area and prolongs inspiration and inhibits 
